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Abstract-  Calibration  of  Miniature  Circuit  Breaker  takes  a  lot  of  time.  Calibration  is  done  to  satisfy  the 
International Standards so that all the MCBs are standardized. This paper is mainly concerned with decreasing this 
calibration time of MCBs whose rated current is less than or equal to 32 Amps. Calibration can be done by two 
methods,  wiz,  Dual  current  and  Single  current  parameter  method.  This  paper  deals  with  the  decrease  in  the 
Calibration time and increase in Production efficiency by the use of later method which is a modification of the 
former one proposed and implemented here. This is done by employing faster motor for the calibration. 
Keywords:  Calibration,  Dual  Current  Parameter  Method,  Miniature  Circuit  Breaker,  Single  Current  Parameter 
Method.  
1. INTRODUCTION 
MCB is a protective device which operates automatically on the fault and the supply can be resumed by near 
switching action after clearance of the fault. A Miniature Circuit Breaker is a electromagnet protective device which 
is used for feeding electricity to houses, railways, industries, etc. The main advantage of using this device is the 
protection which it provides against short-circuit and overload condition. Unlike a fuse, which operates once and 
then has to be replaced, a circuit breaker can be reset (either manually or automatically) to resume normal operation. 
Circuit breakers are made in varying sizes, from small devices that protect an individual household appliance up to 
large switchgear designed to protect high voltage circuits feeding an entire city. 
 
 
1.1 PARTS AND WORKING 
Some of the important parts of an MCB are : 
1.  Actuator lever  
2.  Actuator mechanism   
5.  Bimetallic strip   
6.  Calibration screw   
7.  Solenoid 
8.  Arc divider/extinguisher 
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(a) Working Principle In Short Circuit Condition : 
  According to Faraday's , when current is passed through a solenoid , flux is produced around the coil , due 
to this the medium inside the coil becomes magnetized & there is a force of attraction between the 2 parts (Anchor 
assembly & Coil rivet) only if it is a magnetic material .By this the, plunger trips the mechanism .  
(b) Working Principle Of Bimetal For Protection From Overload: 
The Bimetal works on the cantilever principle. The different elements have different thermal expansion. When 2 
different  elements  were  bonded  together  physically  with  different  thermal  expansions  &  exposed  to  high 
temperatures it turns into curvature. When we fix one end of the Bimetal then all the deflection happens at the free 
end, this is called Cantilever principle.  
1.1.1 CALIBRATION 
After the whole assembly of the MCB the most important step comes in i.e. Calibration. In general use, calibration is 
often regarded as including the process of adjusting the output or indication on a measurement instrument to agree 
with value of the applied standard, within a specified accuracy. Calibration makes the whole lot of MCBs to be 
uniform. This process is followed by the verification step, after which they are sent for packaging.   
A. THE CALIBRATION PROCESS 
In the production process of MCB, the position of the Grub screw of each MCB is arbitrary. It is not set accordingly, 
because of which we try to achieve the tripping time of every MCB approximately same according to the standards 
set by the BIS(Bureau of Indian Standards). In order to make the tripping time same for each MCB , for the same 
rated current, the grub screw of each MCB is positioned in such a way that the deflection of bimetal is same and all 
the MCB's trip accordingly. So the gap between the bimetal and the plunger is made uniform for all the MCBs. 
For this calibration process, there is a bench where 10 MCB's are put simultaneously and calibration i.e. adjustment 
of the grub screw is carried out. This is done by making the MCB trip at the rated current in the specified time, by 
using motors to rotate the grub screw.  
Maximum deflection required for calibration = 2.55mm 
Pitch of the Grub screw = 0.55mm (given) 
(i.e. for every rotation the screw moves by 0.55mm towards the plunger.) 
0.55mm movement requires ::: 1 rotation 
2.5mm movement will require ::: (1/0.55)*2.5 = 4.54 rotations (for 16A MCB) 
B. Dual Current Parameter Method 
The Dual Current Parameter Method, is divided in four time intervals. Initially, we give a current which is very less 
as compared to the rated current, for time T1 and this time T1 is almost equal to 1sec. This is known as Justification 
Time. This process is solely for the purpose of continuity test of the circuit (MCB). After this, we linearly increase 
the current till it reaches to 2.55 times the rated current. This current is denoted by I1. This current I1 is given till the 
time equal to T2 and this current and time is enough to provide the maximum deflection to the Bi-metal, which is 
equal to 2mm. But, At the same time, it should not touch the Anchor, or else it will cause the MCB to trip. This time 
is known as Preheating Time and it helps to make the bi-metal flexible enough to carry on the further processes. 
This time varies from MCB ratings and it can minimum be 12 seconds and maximum be 25 seconds. After this a 
Stabilizing current(denoted by I2), which is between 1.13 In to 1.45 In, generally taken to be 1.3 In, is given to the 
MCB. This stabilizes the Bi-metal to a medium position, giving a deflection of around 1mm (average). This time is 
different for each rating of MCB and is denoted by T3, known as Stabilizing Time. After carrying out the three 
processes given above, Calibration is carried out. This is done at a stable current I2 . For the calibration, we use a 
15rpm motor which rotates the grub screw. It rotates the screw till the time the MCB does not trip, and the time 
taken  is also noted down, known as Calibration Time. Since motor is of 15 rpm, we generally require around 4 
revolutions to cause a movement of the screw grub by 2.5mm. Therefore the total time required for the whole 
process is around 1min(for 16Amp rating).   (NOTE 1) 1121 
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For a 15rpm motor,  
15 rotations ::: 1 min = 60sec 
1 rotation ::: 60/15 = 4sec 
For 4.5 rotations(for full calibration process) ::: 4*4.5 = 18sec  
C. Single Current Parameter Method 
The  Single  Current  Parameter  Method  comprises  of  just  three  time  intervals  and  is  done  solely  purpose  of 
decreasing the production time and increasing the production of the MCB’s . In the beginning ,the same justification 
current  is  given  for  time  T1,  equal  to  1sec. 
After this , A current equal to 2.55 In is given for preheating purposes. But in the ‘Modified’ version ,the time(T2) is 
less than as compared to the time T2 in the previous process (Dual Current Parameter Method). T2 comes out to be 
14seconds. 
This  time  T2  causes  a  deflection  of  just  1mm,  so  the  need  for  stabilizing  time  is  ruled  out.  
In the end, A fast moving motor of 80 rpm is used, which can calibrate the piece in around 3sec, which is 5 times 
quicker than the previous process. Since this a very fast process, requiring a total time of 18 sec, this makes the 
effect of temperature changes occurring while the calibration process on the MCB negligible, which were more 
prominent in the previous case as it was a longer process.   (NOTE 2) 
For an 80rpm motor,  
80 rotations ::: 1 min = 60sec 
1 rotation ::: 60/80 = 0.75sec 
For 4.5 rotations(for full calibration process) ::: 0.75*4.5 = 3.37sec  
D. Verification of the process 
Result of both the Calibration procedures wiz. Dual Current Parameter Method and the Single Current Parameter 
were tested out. Testing was carried out at individual Calibration benches at the Havells[1] laboratory maintaining 
same temperature conditions. Real Cam application was used to view the real-time result of both the benches, using 
ten MCBs at a given time. MCBs used were of 16Amp rating and were randomly selected from the given lot. All the 
20 MCBs, 10 from each procedure were then verified to be calibrated correctly, however, the time taken by Single 
Current Parameter was found to be 68% faster than the previous one.   (NOTE 3) 
1.1.2  Conclusion 
The Single Current Parameter Method of Calibration gives the same result as the previous method ie Dual Current 
Parameter Method, at the same time taking lesser time and thus increasing the production. 
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Notes 
NOTE 1 :- 
 Different time periods for different rating's of MCB 
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Units  Amp  Sec  Sec  Amp  Sec  Sec 
6 Amp  16  1  12  9  22  37 
10 Amp  25  1  20  14  41  56 
16 Amp  38  1  24  22  42  57 
20 Amp  52  1  20  30  48  63 
25 Amp  63  1  24  35  48  63 
32 Amp  80  1  22  50  54  69 
Table 1. For Dual Current Parameter Method                  Fig 1. Time Current Characterstics for Dual Current                
                                                                                                        Parameter Method of Calibration 
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NOTE 2 :- 
 Different time periods for different rating's of MCB 
  I1  T1  T2  T3 
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Units  Amp  Sec  Sec  Sec 
6 Amp  16  1  8  10 
10 Amp  25  1  13  16 
16 Amp  38  1  15  18 
20 Amp  52  1  14  17 
25 Amp  63  1  16  19 
32 Amp  80  1  15  18 
Table 2. For Single Current Parameter Method         
Fig 2. Graph of Current v/s Time for Sing 
  Current Parameter Method of Calibration 
 
NOTE 3:- 
 
 
Fig 3. Calibration of 16 Amp MCB using Single Current  
Parameter using 80rpm motors 